Transcranial direct current stimulation of the premotor cortex: effects on hand dexterity.
Premotor cortex activity is associated with complex motor performance and motor learning and offers a potential target to improve dexterity by transcranial direct current stimulation (tDCS). We explored the effects of tDCS of premotor cortex on performance of a Strength-Dexterity test in healthy subjects. During the test a slender spring held between thumb and index finger should be compressed as much as possible without buckling. Finger forces assessed in the test provided a measure of dexterity. First, task performance was tested in 12 persons during anodal tDCS to the primary motor cortex (M1) contralateral to the performing hand, and sham stimulation. Another 12 persons participated in five sessions of anodal and cathodal tDCS over the left and the right premotor cortex and sham stimulation. tDCS over M1 as well as over the left, but not the right premotor cortex resulted in significant improvement of performance. Performance alterations correlated positively between left anodal and right cathodal tDCS and negatively between anodal tDCS of the two sides. Effective polarity for premotor stimulation to improve task performance differed between participants. Individuals who improved with anodal stimulation used lower finger force and experienced the test as more difficult compared to those who improved with cathodal stimulation. This study demonstrates that tDCS over the left premotor cortex can improve performance of a dexterity demanding task. The effective polarity of stimulation depends on the task performance strategies. The study moreover shows a functional relevance of interactions between the left and right premotor cortex.